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mikm i ] 

TK^^^tCjo^^^IiX^^^ hsls<D * m a x 5 0 0 n mfatb 7 0 0 nmCfo V , 
1. 0 »C^t&-fkU^:*»®#R<^!KJR^^^ h/Hc*itt5^il(i^l 0 0 nm^±-C*>5$fe 

^^-efe "9 . f^^^ y ^ &m^^x j i s =1— k 2 2 2 3 ^mea^te 4 8 tk^t > 

ht'^U PP^fficD^tt^^ (D v s = ) &$JMWkJ£k LTSSLT, Z.(Df$Mm&. 

(d „ , , ) ^i^iitiio 8 o%k?£&$i^<Dmmj)>ibmi&m&.mig&wc u v 

1 s ) &7£&btzk^iZ^ mmjgJEm (k v , ,) ^5. OXlO-^Chour- 1 ]^ 

2 WTlrfc & r i: k^^^i > ^ ^ ^ y bm^^ y * 4 is? . 
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5fctf>, Xte-N (Qx) -Q2ti^tl5Mit„ Zfi-N (Qx) -Q a tf**)M5 
U< te-O-Q 3 "C^$tb2>SSr^-t-«, Yfi N — W- (G) (H) „ - -C^ £ tl 

5S$rito w rt'Wfc «fcTJV*fcfiHW\ —CO—, -S0 2 -, — PO (Q 4 ) — "C 

T % J ~T y — As~T 5 J £v -ro^7^ ^fn7y-/l'7?;lffl^fW 
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[f*3ft*l2 ] 

9kVt<T> Xma x/0^3 50n m/O^fei 5 0 0 n m [C £ £fei(e|-£r $ felC^ft < £ t> 1 S^WtS 

<f is? "9 . y^-f SrJS^-C J I S =— K 2 2 2 3 cDmE^te-^-^ 4 8 *W 

>-b-ePP^U. m^^T-^^A7^;U^-tCj: 9 210 ^ L- C , M, Y 3 
(D R) Do,, D b ) ^IfflggtUT^LT, ^CDEVmyo*. 5 p p m<D3-y* 

, k B ) &fetbtik g£ 3 •o<£>i&a:3£tfc<£> 5 ^<E>ft:*:4iitS'Jv|i£<E>i*; (R) &7&tbtc 

4§-£\ %%Vc (R) tf* l . 2^Tir^S-r ^^^*5V^X> K^y^tlcM^l OO'CWi 

^TKjsfptt^tti^^^ 2 oit%g±#6t5 1 tuts— ffl&z (a) t»« $ *l 5 -f b-a- 
o-r ^^^zr. y vmy*"? y?^ „ 

[fSf3fc*l4 ] 

^9 y ^-f l:t*tl5'M< t t> 1 OCD^JN-cD^tm^/Ov 1. 0V (v s SCE 
) «fc t) ttTfcSr ir^rittmir-r^fi^lIl — SOV^tL^^IS^^-r ls**?*<y bfBzf 
7 y ? -f ^ ^ o 

co^^^^-ftm-fi^ i . ov (v s sce) «t.«9 t>*-e*?s r. t ^mmt-r^m^w 1 
Mi tt, tie— tis&z. (i) -e^^tt^^k^^sr^ffl-t-s r t &<mmk-tz>mM*M i ~ 
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— fl&5£ (1) A- (N = N - B m ) „-N = N — C 

^SSr*i- 0 m, n fiOXfi 1 J^Jbc^^^-CfeSo 
[If ^11 7] 

h/WCO Amax^3 5 0 n m/0>£> 5 0 0 nmiCfeS^i tt, _hfE— flx^ ( 

i ) T?m.£frz>4k'&Vo&tie.m-tz> n i ^^Wnt-t^m^m i~6 ^TtT^ciE&tf^ v 

vmrf7 y?^( 

[3§§S<z)l¥*Bftffc91] 
[000 1 ] 

[ u§ <d m -f- 5 seas # if ] 

[0 0 0 2] 

ttTtt, zK-tti'^^x mi±-J^?. >^^fflv>bii5. 

[0 0 0 3] 

3sa$tt-ri/^jfcv^*s^^-efe5 0 #7 — fvf^^ (c. 1. ) #-^-*s^-^-$*x 

[0 0 0 4] 
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ii^, 75 7 7 <Dfe*i?-^T^/<-t5 r i liH t < , ^©M4^^fflt5ri^ 
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abttti-gsn^-r z?*. y hm-^7 y m &m@i-$~z> r. t-cfcs. 

J00 0 8] 

[ HJ® Sr «? Sfe-f * fc £> cd ] 
*$S§Htf>BSJSra\ TfSl) ~8) icffif -7 hEtffl^7 CioT 

[OOO 9 ] 

1 ) TK^^^f-jb^t^eSlIX^-^^ h ;U(D Amax^5 00n mfab 7 0 0 nm|Cfc^ B£ 
^ "9 . W^'f'y y# -f is 9 Srffll^T J I S =— K 2 2 2 3 CDmV3nW.S=r& 4 8# 

k v , . ) ^r^fc/c # (k vi «) 70^5. OXIO - 2 [hour -1 

ow^iff^tai^iw, tie— asst (a) -e^^tL^-fb-^^co-r 

*/0* 2 fi%^Tt'fc5 r £ &4fcffl.k-tZ>^ is 9 Zs^ s/ s/^-f 
— (A) 

X — Y — Z 20 

st^K Xtt — N (Qx) -Q a -C$$jx5SS:*t, Ztt — N (Q ) — Q 2 T'* £n,-5 

St l< ii-o-Q a -ejfi^sssrst. Yji x — w— (g) ^ — (h) „--e^£n 
ss^fto rrt-wfci^/SfcfiHtt, -co — , — so 2 - , — po (q 4 ) — t? 

7?;i, 7y-/u7?;i, — ^- aggT" ^ y ^fory-^T^io^fjx^ 

^-To XiZtti:v^l^LTS?rff^LTtSV\ K, n ti-ttt-^tt 0 4 7cfi 1 ^^i" 

o 

2) MroAmaxii3 5 0 nm* 1 b5 0 0 nmlCfc5M-Hr^f)l:'M<Hia^ 30 
y 9 4 l/?-Q&> K> * f^7^ jy 9 4 y^^ffl^T J I S => — K 2 2 2 3 coMEl^fe-^-^ 4 8 

(d r> Dc, d b ) &%nmmi£k ux^a^u-r. ^<Dmmm&, 5 PP m©^/y 

kc, k B ) &feifrtzk 3 ocDjM^ccD 5 -h<&M:jzmk%c'H&e>kt (R) Sr* 

#>7c4§-g-, f^tb (R) ^i. 2^T^^^>-T v^lc*5v^-c, ^y^^l^^i oot 
W±.<757kjSfpttWfift^aE* s 2 OlB.-BL%U±.$f k fufB— (A) "C^^ttS 40 

[0 0 10] 

4) -7=7 y ^-f ^"a*tl,^)^^< i t> 1 1. OV (v s s 

CE) «t t) t>*T?*>SC i:Sr«l#1Ski:i-S JilEl) ~3) <ov^-rtt75McfS*g<^>r v^ 7 v 5 ^ y 

5) y ? ^ -is? (C-g-*tv«> Xma x Ifi 5 0 0 n mJL^_h-Cfc^^*i|-cD 5 i!?<C < t t> 

l oo^^oi?^!^^ l . OV (v s SCE) i v) fcfffcsr k &m&k-r%>±M 
l) ~4) coi/^Ttbd^dlSifecO-^ >^ y Ymzf^ y 9 4 ^"? 0 

[0011] 50. 
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e) m-mkvx s Tie— asss en T'^^tb^^^i^^^^i-^^^^^m^-rs-hfEi 
) ~5) <75v»i"tb^*^i5«feO'< s^* ^ hmy^ y 9 <4 

— (1) A— (N = N — B" 1 ) „ — N = N — C 

7 ) BSHX^.^^ h^CO ^max75S3 50n m^f, 5 O O nmtfc^Mi Lt, ±.fS— lx 
5fc (l) T'^$'tL5^fe^fflt5r £3r43Mgfc£i-£>_LfEl) ~6) <Z>^-r*LriM£ffi<fe 
<^-f > >^ v>cn y Vmz?"7 y#<< ^9 o 

8) l 5 O^WJt^Tfc^ttWttl^JSr^ffi-rsr tSr^fiJc^i-SJLIEl) ~7) <Z5 

[0012] 

^$£W<DWim~£, TK^jK^t^JS^SSKlIX^^^ F/W5 O 0~7 O O nmiCi^^f IT 

tc^tt. *?\z.w>&fr i o o°o\^±.(D7&m^\^mmm.& 1 osr*%wjt:-g-*r;*i±- 

fcitt, as:^ (a) -e^^tLS-fb-^^co-r ^^-^ri^o. o i f i%wt 

t Lfcrttfcs. *3B9§^re\ -r ^ fu^^as i o ox:£i±.<Dfcm%nte.mm$&f&& 1 

Offfi%£t_L. Xfi— (A) (Dit^%&^^£^Z> ~ klz£^Xftkm$cfe't'£fr&&X 

^sri^mtri^tHLfco ua»ufta«e>, — (a) (Dit^mh^mw-mtfr 

ttllrO. O lfi%WT<!:t5^fc5r ^¥UBJ1 L*i 0 i~ ^ "*b , -O-^^fc^ 20 
1 o o tW±o*gfPttt^!i^ 1 Of t%J^±^W$*> fl£5£ (A) CD ^ 

#<7D^#^^bj:nih-e# So — $£5£ (a) cD-fk^^<D-r ^co-g-^Mfio . o iff 

[0013] 

[^^cD^jj£w?F^] 

kt> ^^mz.^^xmm^mm-rz> 0 

^3£m<D^ Z/? v 5 ^ ^ hffl^"^ ^ ^ ma x 5 0 O n mTMb 7 O O n 

mtcfci?. mytm 1 . O h/i-{C*5tt ; 5^'liSi|>I/5 s 1 O 0 

n m^l_h U< 1 2 O n rn.liZ._h 5 O O n m£AT, £ ^{C^^ L- < 1 2 O n m.£lJ_ 30 

3 5 0 nm«T) X2bZ>%km (L) ^£fflt5„ 
[0014] 

x^^ y?^ ^^mPkmt txftfflts ^ t h "prtg-efos^. ii^-fi^^^ii-co^iix^qs 

(S) ^ffli-SoaW* tv\ £ b^ftil^^4ir-efffl Lt7"7 y ? << > 

[ O O 1 5 ] 
[0016] 

, y?^ &m\<^X J I S =«— K2 2 2 3 OliEI^fe^-^ 4 8 zK-r' >- h-e^p 

LtittSo *^—?*A7^;is?~&mm^fcfcMm:mm7£mkL,xte^ tzt^x 

-R i t e «gao^«t* 5 r t 5. rrt raj ^»ftiai^i-54»-&. fll 
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~ i = ) &%J3M&M$&&Hg.(D 8 0%t t£Z)&-T?(Dnlfffl (t) faib&iftm-gL&mfem (k v 
i .) Ir TO. 8 = exp (- k vis -t)j &m*RX\i 
iZMlgTEm (k vis )75S5. OXlO" 2 [hour- 1 ] J^T, b < 3 . OX 

10 -2 [hour- 1 ] £*Ts $ kJC#?3: L<I41. O X 1 O ~ 2 [hour- 1 ]^ 

[OO 1 7 ] 

SrJBl^T J I S3-K2 2 2 3 OMEl^fS-^-^r 4 8 stf-f ^ hTRl 
, M, Y 3 fecDSM^ (D R> Dc, D B ) ^UMf i L"C^t5 0 ^(DtPM®)* 

±iS,(D^m^m^x 5 P p mo^-v f v^^•B#^^pJfg7i^^-y f v^i'fe^^^^ffi^^-r3^|J6tl 

tc^ife^-Br, ^ix-eixwsMftS (D«, D B ) ^^TJ^M^fiSra 8 O %t te&-§zx* 

*/Jvffi<7}i#^ R = k R /k . BfJ* (R) ^1. 2^T. »*U<ttl. 1« 

[0018] 

ft*5. _bfe-^^ffl U7c Tj IS3-K2 2 2 3 O^rH^IS-^-^ 4 8 sK^f ^ h -T?EP3= UfcPP 
[ 0 O 1 9 ] 

jx^^r ^ !^fflf5'>^< £ t, l <><r>flk1fr<oMiKtetiLi>i l . OOV (vs 

SCE) itlt*, U< tel . 10V (vs SCE) ct <9 t*\ $ ?>tC»^ L < »4 

1. 20V (vs SCE) «fc t) U< fi 1 . 25V (vs SCE) X <0 

■hrnXfr 9 , -^<^mT4(D{p-fj:< Hi oliA-m a x 5 0 0 n m&iffeSr £ tf s £?3= U 

/WCOJ: 5 <C»ift I t , JC. lXlO- 4 ~lX10- 6 mo 1 • dm" 3 Mffi 1 U, 

-LfSSy^fe^ffi^-Cl^XS CE (£SfP^7 D^/l^m^) Ii*ft5fili: LTSJ^tS. *7cffl 

1 9 8 4*F S$g^f±}Kg%hflJ) 10 1 — 1 1 8-<— ^tClB«fe^fcS e 
[0 0 2 0] 

fits n £ # *> 5 a* . i*|2pf*m Kp=^yy) ^rfflv^T^JEi-^ r. t \z. «t 9 , 

[0 0 2 1 ] 

^^^Czfeft^^HLffl/fiJi, 0. lmo 1 • d m— 3 COi&m.^^'r h 77°p fcVl'T l/^=- 
- s mol - dm- 3 ) T% tf.iiiLTSCE (fig? P>(7 a ^ . fKffl^^L-T 

yoWTir^Si^CN, N-^f/^MT? KT«LTliiJ^t?)o 
[0 0 2 2] 

XftmVtzh<V&mtfZ>^kfcXZZ> 0 — (1) ^IS*<Z>T>/Jte3|B|-i: Ltli, 
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ma x^50Onm^f)7 0 0 nmHfc»), 5&7fc^ 1 . O lZ%tf&l£ \_ 
h^\Zi6i-f^mmE^ 1 0 0 n Tn£t±-r?tbZ>$km- ( L ) fcl^i" 
^"C^^) 0 rtLCO-ftfefC, ^.max^3 5 0 nmii^5 00 nm};fe5 

— &£5£ (i) oSfeJjeHcs^-rs tx#if £>r kfc-C'£Z> e m-^ 

'J?tt< t ^ 1 OtfS— (1) CDlfe^Xife^^ U< filfe^ 

ni^iNt < 1 1 i o*5-|gs: (D (Dgkm-efoV, ^xw 

WA%^— fl£5£ (l) ©M-fT'fc5r<!:^ui\ (^#4) 

[0 0 2 3] 

*^B^T^fflt57-7->^^>-^f4, -LfE^M* 1 ~4 co\,^-TM^^< £ t> 1 o^lfct 
[0 0 2 4] 

tSfcfc, — fl£5£ (1) T**$n5»^5^, (L) ^l^^i-^^cD^OV^Xf 



fc%-^^^ <D IX ^ 

3 t> CD £#1^3^ t 

%kW (S) til^^Kc 

U< fiSfe** (L) CD 
(L) (S) (D\,^T 
? <P±.Pkm(D 9 0 



-fffiCD^Xfc 9 „ Bfi 



[0 0 2 5] 

— (1) A. B:fc it/Cfi. -^tt-etb^Zt^, 

fcfiMl^tLX^Xtiiv^m^SSrS-r (AfciLFCfi 

X&^S) o m, n fi032.fi 1 WJ:©StT*fe?> 0 

"£X"bm, n ^^rtb-^tb 1 *7cfi 2 XfeS-ffc-g^TWli: l.< % ^<vk$. A, BdoiLFC 

(7^5 ^>^ N ^< t h 2 oj^ifigm^^xv^x^ iv^g&fo^ilf^Sxfc^ r 

o ^cD^Xt^t^ S Ul^CDfim, n = n?fct), 6^<i:t>B. C zW£&f nlillw 

m-^xfo£ 0 

— i&st (i) x^^nax^/gmfi. Jt#fcTfe— (2) x^$tb^^^-efc^ ~ t& 

— (2) 
[ 0 O 2 6 ] 

[-fbi ] 



»3S (2) 



A — N=N — B — N 




[ o o 2 7 ] 

JtfE— $£5*; (2) B x it/B 2 fi. #* = CR!-ioJ:t/-CR 2 =^$t^ 

^yw^r^-r^*. *7cfi^yi-^S^SU, ^§-SfiMf-g^£ tbXi^X t> 

R s . Rofi. *§-^3*3£fc zkHtJ^^ Jmft^g. Tf^^S, ^3^^. 7->^S, tvv 
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y — /C^/l^^ yi^S, ^j\s-7 r^^f s^M&^i ^S-gteHl 
i&U, R s> R e as|R]l^»C;fcSfiJDiC-7- r i: ttJfcl/> 0 *7c. R x £ R 
i:R e^^LTSMelMffMLT'bl^. 

[0 0 2 8] 

^btcTts— test (3) -o 



— J5&5£ (2) T?: 

— (3) 
[0 0 2 9] 
1^2] 



(3) 



A — N = N 




, B 2 sB 1 



R 5 




(2) ©R x t Ir) 



[0 0 3 0] 

_hte— ( 3 ) ^Rr^JlO'Rsil ■ 



t LV\ J!§JIfeSia£<E>0»JMra:, ^^/K ^y^n t> v t— T^/K kK 

[0 0 3 1 ] 

<£>0»JK:fi* yzr.=./U^ p — h p — y h ^r->7x^;K o-7 OD7x=;Ujo<tt;m 

— (3-^;i/*/nt>7^/) ^ ^ — ^t^^td> 0 2 Often 35 ^m&te. rttbco lffi 

y ^-77i=U7, o — ^ cz a 7x = uyfcJ;U ! m- (3-^/l'*7otVl'7$ / ) 7 
[0 0 3 2] 

7^1^ 7">;U7$yS > 7/U77 ; t')'^S, ^/W^'f/US, -T^->"f4 

y/^g. 2 — <yyf7/y/i'S, 2 — ^w'^-^-y-y y/vg3oj;t>*2 — 7 y/i^gas 

[0 0 3 3] 
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. [0034] 
[0 0 3 5] 

^S^Hfta* 7~~ 2 0©7 y — yud-^>>*yU3j?=/w3£^«-* Sirfe«ifeK<o0»JU:M: % 
-i'^-^'l4il7X'^S^-a^tL ; 5o MIST y — /i^^V^yi^^/vgtDWcfi. 7i7^->* 
tf? = /u2£ & -s * #^ 5 o 
[0 0 3 6] 

JitE?" v-A-^cWu § t S W 1 5 7 v-yHfc ± t/ilt O 7 $ H 2) 0 fitlfST 

i UXfi. ^m^T-^^ 5 1 — 2 0©7->yH^j tv\ Ji?5K«ISo^JtcJi N 

[ O 0 3 7 ] 

0 7/v = *VSiLttt, ^^^i:^ l ~ 2 o (D7^n ^r->S^^* Uv\ S.&&<om 

[0 0 3 8] 

t y — /^^-^v-^^fi. gti^^t5 7 y — /v^-^->^*5 iTj ? MM^<^7' y — /^nr**/ 
^sti^o 7U-^t=5f->sittfi mMiw.^%i& 6 ~ 2 o w7 y — /l^^-=3r->^^ 

T y — /l^^-v-g^WCte:, p — * V *c*s-7 zc J =*-->^:io«fctJ<o — * V 3r 

[ O 0 3 9 ] 

[0 0 4 0] 



[ O 0 4 1 ] 

SJx5„ 7->/^*->Ii:Ltli, 1 1~20 ©7^t= 3 f->S^»S Lv\ ffj 
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20 



30 
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.[0 0 4 2] 

->Sco^J{d{i N N — y ^/i^/w^^/i^^iy^s^-^ti,;^ 

[0 0 4 3] 

#/i^=/i^:^>3£<^#!|{;:te: % y h^v^/UTK^/iod-^-^^ y ^7° C3 tK ^f- ~> ^7 =■ /i' 
[0 0 4 4] 

T V — /^^r->^7^^— y^=¥->^^(i N ItS^tt'ST y — /ua-3cZ/U/U7$— ;U^-*r 
[ O 0 4 5 ] 

^7? ;smn5. 

7 y — /V7 ^ y asicrau ns^tt5 7 y — /U7 5 /s*5±t;if^©7 y -/V7 5 7 
$ e>tcfii7= y y St5s^**x^ 0 7y-^7?ysitTii ^iiW6~2 o 

*tvs 0 lfS7$ysi txii, ^^ife 2 ~ 2 o-fiafD^^^T 5; y s^ 5 ^* l</\ 

[0 0 4 6] 

7^7 5 y^ui, gfts?rtt?)7y^7 5 ysfcj:t;iits<z)7^7? yas*s 
t*W 0 bu!E7->vu7 5: y at u-ctts ^iJ^^it^ 2-20 07^7 $ y 

^7?/S, 7nt"t = /l/7^ / I, '0 , y''f/l'7 5;i > N — 7 a. =. yU~T -ir 'f- yuy * y 

*3 <£t>*3 , 5 -^^/uts^y/V^ $ y *75S-g-^^§ o 
[0 0 4 7] 

<< Kli LTIi, ^afc/gC-T-ffca* i ~ 2 0 <D>7 i^f KSWS HlfeS^^J^fi, 7/1' 

[0 04 8] 

^^^7^ ^7 5 y fSifeJS Sr^ri - 5 7 t^-o^t 5: y S*s &xfteW&<D* 

[0 04 9 ] 

7/1/3^-7^/^ = ^7 5 y 36tC»i % l^S^ 5 7 A ^ =>r y 7J /U#^/b7 5: y S*3«t 
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[0 0 5 0] 

=^7 5 y Si UXfi. ^3fSi§i J F-&:tfS 7 ~ 2 0 cd 7" y — /v^-#v'^7/^7j?=/PT ? y 

[0 0 5 1 ] 10 

T^^jV^XI-T y — yl^/Uafc = yUT- 5 711:11 ItS^tt-5 7^^;USO : 7 'J 

„ ^/Vx^/l^T 5 /Sir tttt, &imj&1r%L& 1 ~ 2 0 <7}^;V7is—;U~T * y mfrfi-lk LV^ 
y fyl/^/U*x;l/7 ^ y ^ s N — ^^i^yU— y ^^^^*x;l/7 ^ 7x-;^yU* 
[0 0 5 2] 

zi* 1 ~ 1 2 co^mst^/u^^/WT 5 y m&frti Lv\ fegU£©0»Jf::ra\ -Y ^->tt^7K't4 20 
[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 

T/i-^/K 7 y -/^(/f iiftSi-li, iM^ft?)7/^, 7 ^ 

I^i-Siiimc07^=¥;h 7y-/^r/IiIftS^j|x5 o T/i^/K TV — 

/•'f^S, ^^^/u^^-s, 2 - try vvuo^s^-a ^it^o 

[0 0 5 6] 

^— ^S, tl^c0 7^=¥^*3«tt;7 y -/u^^^-zuS^t^nSo 7/t-= 3 r^fcJ;l>*7 
[ 0 0 5 7] 

7V1^/U*5 «fcU<T y — /U^/U7-f ^/l^Cfi, l^l^tt57^=3r/^j:i>*7 y — /l^ 
^7-f= A-S. «Sl^(D7y^/l/fcj;t;7y- ;^/U7^=/i/S^t^5 0 T/i^/Wo 

<t^7 y —j\s^j\s-7 ^ =-/um<Dmt u-cf4. -^tiy^^y f^7/v7^ =^Sfcio57x- 

[0 0 5 8] 

^^7 7*^^11-^^ !^SIrWt2>^^7 7 ; ty/i'lfeJ;tJ ; Mfi^o^/U7r ; eY/i' 50 
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^^vW^/U^r^^WJEiS XXfiiS— (2-t KD^v'xfyW) ^/Uy T ^4 ft 
[0 0 5 9] 

m^, —m^. (i) . 

— ( 1 ) JCfc^T, A, 



(2) doitJ? (3) ico^t, $ b^fM^I^0^i--5 o fc*:U W 

) i£tM 

) 

^fc. A, B, c<D&te< h t>— ofi, U< fi1tm^X-fcS 0 

[0 0 6 0] 

co^f^ uv^mms^ lt, Tta— jksc (4) -em&thZ^mm 
ibt-fhixz* t?s— fl£5£ (4) T'*$n5ffitii6i 



^ 6 Mis^^JS/JS 



— Aftit (1) fi— (2) {Cti^i-^, 
[0 0 6 1 ] 
Ut3] 



mi& (4) 



BgsB., 




R 




[0 0 6 2] 

— #x5£ (4) fd^^T. B x fcctl/B 2 fi, #*=CR 1 -fcJ;i;-CR 2 =^ft^ 

fesv^ttv>f^>- jj^mmm^-, w=cr x — 3=^3— C r 2 = ^^i-zj* N = 

CRi— , -C R 2 =lrSt'bW^ J; 9£? * U<^ 0 

r s . R e tt, #^34iz:tc N tk^i^^. msnmm. ^^mm. mm^m, 7i//n, ta- 
r s , ReT-s^ixs^t^itiii, tKHus^?-, fli^^s, 3?tis, mmm&. r 

TkSSJE^. T->/^. fcH7 !J -/i'^/i'siN=/vItfc5 

[0 0 6 3 ] 

->7 ; I, ^/l^df-v-vu.^ ^7/W<^-r' /L-2£ x TAs-a at-*/ $) ~jV>32k, TV — As 
'Ss 7!j-/t't^v'l, if^t^rv'S, ->yyu^-^->S, 7v'/^^v'S, ;*7/Uy^-< 
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^/V7?;S, T/^= ^->^7./wtK— A- 7" 5 y 7y-;^v'*;^=;V7^1 1 7 
/I'^/vt) l< 117 y -;V^;v*n;V7 ? / lii^/V*=/i/7 5 /S, = hnl, T 

/u^^st^r y —/u^^-m, ^m^^-^-&. t^^-/^x^t y ig.mm 

[0 0 6 4] 

->S, TVl^^v'S. 7!)-/^>'l, 7V/Vt^'>S, ^Iftit^^v-S, 7?7l ( 

7-!);i, lii7-;/s^tf) . 7->/v7?;s, ^ ks, ^^77*^^7 10 

[0 0 6 5 ] 

7ys^#if^ri^-C"#5„ ^SteMi-g^s^^u-ci^-c^&v^ 20 

A, Rx. R 2 > Rs. R 6 , GT^$^5^itS^5|cf||S^tt5I^Wt^i 
i: _hfSG, Rx, R 2 T^lffcl^S^#(f 2>ri^-c-t5 0 A, Rx, 

R 2 , R s , R©, G J^cDU^-rnTi^'fig^S^Si: b{c-r^-^'ttil7M4S^r^"-r 
[0 0 6 6] 

[0 0 6 7] 

Itl^S^ Lt^Tt^^o TIE— (a) 7>b (e) "CiSl £ n 5 ^ ;T 7 ^ 

Z>mmx~2bZ> t — (1) te— (3) tc+a^-r^r klcf£Z> 0 40 

[0 0 6 8] 
[<L4 ] 



JP 2004-115702 A 2004 




[ O O 6 9 ] 

Jbf5— (a) frh (e) {C^l^T. Rs^^Ri 7 li, — flx5£ (2) Hfc(j5G, 
[0 0 7 0] 

*3§0m^*5^-c\ uv^if^fi. Tie— j^st (5) -em&tiz -k<D-x?tb& 0 

— (5) 
[0 0 7 1 ] 

— «5*(5) 




R 3 

[0 0 7 2] 
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tt. a pfg^o. 3 0£A_bcom^^l't4^t?fe ; 5<^tfS#^ U< , 0. 4 5 gi-Jh^m^SHI 

fT? 1 *^ ^t2~2 0©7v'/H, ^it2~2 0O7/^;^v' 
#/UzJ? — yl^ N -hDl, iXT'yS. 1 — 2 0 COT/l^/l^/l^^/US. ^tifiifc 6 

— 20 (DT ]) -)l-^/V*^/H, £*ifi#: 1 — 20 <DJJ /\ss<^^ /Is^RlffcrnWl l~20O 

/M3^y{t7/v^/H^iif* uv\ i§i^L^t)©tt, ->7;S> ^Jilifc 1 — 2 0 t^z- 
zl^/U^/l^^/l^, ^it6~2 007U-/^/l'tN=;l'Sf&^ ftt>£f3: UV^O 

li^7/ST-fc5 0 io 

[ 0 O 7 3 ] 

Rx> R^x Rs, R © te. — ( 2 ) <h ISJtt R 3 „ R 4 fi, 343£{d, 7R 

mj^-T-s jmMi^s. 3£#iasae* iiis, 7^>/n, T/u=^-^*/vsj?=/^a£. tv— a- 
7 7*^^s^tto ^-ei*. frmffi*-. 3?^mm. mm^m, 7^s, t-^^^^u 

[0 0 7 4] 

— (5) flftB^Lfc^Sillllt^S^^L-C^Tt^^o 

S^r^'-r^)^'^, fll^Si tTI4, — AS:5£ (2) -T?t&§3 tfct^i, G, R x . R=T* 

9 3 5^tL. P. Hammett <fc «9 *M $ ttfeJSMlJ^? fc S itUi^ 0 

D e a n jflL TLange' s Handbook of Chemistry J^l 
2 KS. 1 9 7 9 <^ (M c Graw — Hi 1 1) ^ T ik^<V$M%Zi *f flJ N 12 2f> 9 6 

— 10 3 1, I 9 7 9f (m^t^) l£S¥Uv\ i*K *3&91ir.*5^-C*&Hgl3£*v^ yh© 
rtll^5*t't^^c &$&WCD— (1) */cf4 (2) tfpftcWu -<Vif^ 

[0 0 7 5] 

s^* y hl^SEta -fit/a* 0 . 6 OfiJlJirot^ SSSIttSt v'T/I, = fd 

, 7/i'^yv^/i'*=/i'S (#'JxJi> ^ v^/VsJn^ /H N 7" y — /u^/i^^/i^ (-f^xJi-^ 

^> y h a p-fit^o. 4 5 £A±<Dm^-»&5\*±M t L"CM:. _hfE^;2)Px.T ->/l^ (#'Jx.WtT 

(#iJxJi\ n — 7n fcV^^/UT 7 =■ M > 7P-/l'^/V7^=/l'l (#'JxJi:7 ^^/U 
^./Ix^^-zU) „ ^;V7 7^^/^I (#>Jx.Ht\ N, N — 

=3-j\s^jV7 M . /Mn^rV'fliT'/l^/l-S (#'JxJi. Y V ^ a a ^ ^/^) ^^{y*^ ~ 

5/ MtS^ta p-fil^O. 3 0^±©l^^lt4St tT(4, -bfEt^Px. T->/V 
(WX-t£* 7-tr , *yw^^yvi (^J^l{#. N — ^^/^^/W<^E-^r /K 

N, N — i?Z/ t 7-A'*Jl'S<*e>( /^) . ^ciyyftT/Wa^'/'S (^'J^L^. b y 7 p D ^ f/V 

^-= 3 r~» x s^W^lkT V — sisXr$-is& mz-l~£, -? ci d^7^— /u^-^-» , ^/P 

^^yu^-^v-S (-Pllx.fi> ^/v^/v*=/v^-dp->S) s s^ci ytr^ikTsuZr/is^jrm (^'Jx. 50 
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feT V— (#'JxJ:£, 2, 4-^=ho7x-;K ? a xn ~7 ^=-/V) x *3«fcTJ?^ 

vrci^ (^j^ifi, 2 — ^yy'^drty' y /K 2-^yy'f7y'!)/K 1-7*^-2- 

[0 0 7 6] 

ifuffi— (3) -e^^tL^T^-fem^ U-C4#}-^* U^M^^^fi^^-tHi. R s 

/ug, hy7y-/i/i-efe^ £ fb^teT^i^. try-s^ss, ^yf7/-;^ 
yf7y-/n, f7v7y-/H, ^yyfry-zi'itfc 9 „ u< «^ 

Bx^Jcrj^B^JOS, ^m=CR 1-, -CR 2 =ffc^ Rx. R 2 tt, 
< ti7i<:^J!^^-. 7 /^=*- 7^36* ^n^ry^, i/T y 77 7l^^r-r /VS. 7771^'^ 
N t Kn^-7/l/S, 77i^=>=¥v'S. 77V=> ^rv'y7/l-# — yw^-efc v . $ b L- < J±7k 

f^JjjlT-. 7^^^!, 7> /V#> ->ybS, '77 ; I> 7>;W^-Y ^ST'foSo 
[0 0 7 7 ] 

ft, ftufE— fl£5£ (1) ^-^^ns-ft^^co^^ t^l^S©ffl^^b*(co^Ttt, 
[0 0 7 8] 

HTJfS— (1) -CS$^5 7/-fet©^M^^T!^t^\ ;^:IS0yif-ffl^ib;a5 7;/ 

fel^te, TfecD^Jtc^^^ns ts<73-e«^ < . * fc 77 71^ *7*yS*Jirj7, 

„ 7^77 y ^jR-r^>- y^^^-r^-^-, thy 7A^ty, T^y^A-r^-^) *5<t 

7jqr$l77 ^^">- (0»J N 7h7^W7^yA^t7, T h 7 ^ ^7"7--77 t 

V. 7=- h 7 7<^/^^^— -7 7*) ^fti5„ 
[0 0 7 9] 
[3fel] 
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A— N = N— B — N = N — C 



(a-1) 



(a-2) 



(a-3) 



(a-4) 



NC 



(a-5) 



0,N 




(a-6) 




[0 0 8 0] 
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B 



CN 



C 

H,C CN 



CH 3 



CN 



CN 



CN 



HN 




\=^SO,H 



H 3 C CN 

hnc; ' * 

^ S0 3 H 
SO a H 
H 3 C CN 

(Vn v so 3 h 
hnC M 

HQ 3 S-^ 
H 3 C CN 

\=^S0 3 H 
H 3 C CN 
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HN 



so 3 H 



HN 

HO,S 



S0 3 H 
H 3 C CN 

(Vn, so 3 h 
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A— N = N— B — N = N— C 



B 



(b-1) 



CN 




(b-2) 



S0 3 H 

0- 



CN 



HQ 3 S 




(b-3) 



C0 2 H 




CN 



HOoC 



(b-4) 



HCsC 



CN 




HO,C 



(b-5) 



HO*S 




CN 



(b-6) 



CCr c£ 



SQ 3 H 




S0 3 H 
H 3 C CN 

H 




N SQ 3 H 



HN 

H 3 C CN 




HN 




H 
N 



\=/~SO,H 




H S C CN 



HN 




H 
N 



S Q 



H*C CN 



HN 




HO,S 



(b-7) 



HQ 3 S 




CN 



-O 

H fl C CN 



H 

N .SOgH 

n d 



HN 
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SO,H 



^ ^> C^so 3 H 
c=y-S0 3 H 
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20 
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40 
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[3S4 J 
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A — N=N — B — N=N — C 



(d-1) 



B 




HCS 



(d-2) 



HO.C-^ 



(d-3) 



H0 2 C-<Q^- 



(d-4) 



HO„S 



(d-5) 



H0 2 C 



(d-6) 



H0 3 S 



■o- 



[0 0 8 3] 
1*5] 






N 





N — S SO a H 
HN- N & 

Wt~so 3 h 

H 3 C CN 
-O-NH 

hn> n £\ 

S0 3 H 



H,C CN 



-O- 

hn: 



NH 



SO,H 



S0,H 



S0 3 H 



H0,S 



CH. 



r X 



0>H 



2' »5 




S0 3 H 



S0 3 H 



10 



20 



30 



40 
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A— N=N— B — N = N— C 



(e-1) 



H0 3 S 



B 




H,C 



CN 




HN 





SQ 3 H 



SO a H 



10 



(e-2) 



HO3S 



jrS-. 



H,C CN 



HN 



NH 




SO,H 



20 



10 0 8 4] 
[^6] 



SO3H 
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A— N = N — B— N=N— C 



B 



(f-1) 



(f-2) 



HOoC 




HOoC 



(f-3) 



HCS 



S0 3 H 



<f-4) 




CN 



2' '5 



CN 





H0 2 C 




CH 3 



N NH 



CO„H 



9 

C0 2 H 



H 3 C 

X 




I 

C 2 H 5 



H 2 O a P 

[ 0 0 8 5 ] 

mm— en , (2) , o) „ (5) ti^tisfeiit ^7ywi^^7-^ 

24 19 1t, 4#H§ 2001 — 279145 *t#H 2000-124832 #£r#%l£ 
[ 0 0 8 6J 
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i£m-r 5 - i: riSX# 3 0 UXfi. f^V ^ hff©o^fc- i&fft&M3fsf<D7j<tt#ifc 

^^ffflt5rt^|g T .fo5 o ^x^4#{c£?;£ Lv^fi, 5te^Ufc^M'J^^f (s) £ 
ux, — (D ^^^tL2,^M^>ffl-rscD^^^ bv\ 

[0 0 8 7] 

— (i) x~m & th z> %m<D o -h . ssiis (s) t u-c#fi£ uu^^i ux«. * 

f m = n = o ffo?)7y^^^if 5 r i 5o roi:^ a. cji£?i£ b< femm io 

[0 0 8 8] 

^-rnoj^x^ ntimmitniiL (eox) «i. ov (vssce) x&z>%kmtimi£. 

U< , U<fi. Eox tJ* 1 . 2V(vsSCE) h t£ %>W%\ Xfc 3o 

[0 0 8 9] 

^^^(D-f ^2 v^x y Hffi^^ 9 4 is 9 te, SfJfE^^^-r :/^<£{£X0 . 2~2 5fCft 
%^L, ^L<(1, 0. 5~1 5fi%^t5„ 
[0 0 9 0] 

^^^(D-f te. $ blc-f (A) t:^$lL5jb^^f Ut^TtJ: 20 

SLto. o i%aTtt5^1^fc5 0 o. o i %wro»*-efctL(f, SHfetcc^ 

&m,Mm & %ffe £ x *> o x p± tu ^ £- ** o x v >s o 

— JiftS* (A) X— Y-Z 

[0 0 9 1 ] 30 
— ^x5t (A) tfc^T, Xfi-N (Qi) -Q 2 T'I$il5S&Ito Zfci— N (Q x ) 
-Q a -e*$ii5SiL<i±-0-Q3-CgS*i5S*St. YWu — W- (G) ( 

h) „-t-S$ix5S^Sto rrTWfc'it>'/SfcttHtt, -co — , -so 2 -, - 

[ 0 0 9 2] 

#>J;tttV ^ U^ffi. xf l/yl v l, 3 — 37°d t° U>-S s l, 2-7*nf H^S, 1, 4 
-37^l/>-S. 1, 6 — ^*r\s 1, 8 — Or? f- lsls&*f) „ T U ls& 

SL<li^il^^L2 0T*fe5 o ^••l^^t'^U^S^) > T/U^r=U^S, 7!l-l/ 40 
>S «f$L<(i^i[l^^b2 OTfc5o flitfl, 2-73L=U>-S. 1, 3-7 
^^U>-^ N 1, 4-7i-l/>I, 1, 8 —-f-Z7^U>-m. 1, 5 - t7f"UyS, 2 

- V - £ ;ix 5 S (Vli^rPS^it) # £r£:a£t7*5 - t ^X# 3„ Q^—Q^fi. 
7k3RJBS^-. 7^S, TVi"*/^ (^L<l±Kitl~3 0, J: «3 U < Ji^Htlfc l 

) , T/^<7-— A-S (SftL<li^It2~3 0, J;^ftL<ii^it2~l 5-C-fe5„ 
C=/H, i —-y*v<^jvm, 1 — zf"rls— 2 — I'/l'S, D^-ar-fe l — 
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tr y stv^s. y ^a-s. ^-^r-^y y /^m. \>t y v ^s, ^h^k ko 77 y w 

if #3* Wfc ft*. ) . TU-Zl'^l (SfL<l4^ii6~3 0, J:«9$f^ 
[0 0 9 3] 

m%-V£. (#iJx.f£^ yi^, ifeSfJBS^. USSIER a ^afflgm % i/7; 

£ % *;u^vS, T/i^A^S (»$L<li^lil~3 0, J: 9 * L- < Ji^^^t l ~ l 

7/u^=/H (^L<ii^ii2~3 0 > J;»3#f*U<»i^Kf*fe2~l 5t?feS„ tfdx. 20 
(i s b*— A'S. i — -^"cj^^a-S. l — zfris — 2 — f /US, a^^-tr ^— i — -f/w 

i&:2~ l 5 T-fc5.„ FU^fi^^^A-S. 1 -7°c b°=A-£& if a^tf ) . 7!) 
-/H U< fi£*l??iSt 6 ~ 3 O. J: U< «^5S»6~ 1 5T?foSo 0»J*-fcf. 7 

btL^o ) * — ^ l < 5 6 tat-cfe «9 » m^at U-Cfc&l^o 

^t/y^s, y a-s. rh7t Ko7y/vs, ^^^A-s^ifasm 

tt'^tb^c ) . i~3,i7^s (7-;;s, ta^a-t $ j m. 7 y -/V7 $ y 1, 30 
7;i/^7?yi v ^7 y -^7 y 7M^7y-^7;;i, ^rnsr? ys 

. — ^ czlRT' 5 y mt£ ifo ^tU<[4 3§7? /Stfei9, Ml~30, <fc K) & 

4L<fj:^^tl~l 6-efo5 0 «ilf^f^7;;S, >77ix/V7 5/S, :7*~ 
/l/t7f/l-75/S^^W?5tl5o ) > /S (-CRxx=NRx2*7c{4 — N 

= CRx 3 Rx 4 -e^$ti2>So m-cR X i~Rx4 te7km!M^-. tvi-^a-s. ~r y — 

^S, ^-^aSIS. XA-=*^->S. 7y-/^^r-7S, 1 - 3 fS7 5 7 S^i^ltftlSS 
ffeSo U< tt^Seifr 1 — 30. <fc K>#f& U< fi^^iJc 1 — 15 -efos„ ) N 

[0 0 9 4] 

T^=^->S U< fi^^iSi: 1 ~ 3 0. .f?^ L<H^tl~l 5T'*)5o fflz. 

»\ * h xh^^ P^^V/^^r^S^ WW til?., ) x 7 'J 40 

^^y^s^s. 1 —r-p v 4—y^—;uz7^s^~>m^tek°&mi-fhftz> 0 ) „ 

TA^A^^S (»^L<l4^itl~30, J; t < fi^ti: 1 ~ 1 5T*fc-5 0 W 

fcfcf. ^^/u^^-S. xf/v^^-S, a^^i/A^^S&if;o^{-f <bn<5 0 ) , 7!) 
— A-^^S (S4t<tt^it6~3 0, j;9»*L<l4^»6'-l5tife4. 0ilx.Wf 

|?H&1~3 0. «t U< fi^#iS( 1 ~ 1 5 t?teS 0 «F'J^L^ T-fehX$KS. ^77 

(^t<ii^iti~3o, ct u< tt^mm 1 ~ 1 5-efc£ 0 fl^jtwr. ^^>-^ 

yu*77^; KS. ^ytfy^yHJiyT? KS. P - h/i/xy^,;w*y7 § KS^if^ s #tf 50 
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bttSp ) . Asm t<ii^iti~3o, x vm-ik u< \-±&zM%l i ~ 1 

5T?fc5. 0!l*.fif % 4gg^<£>;t7/w^^/uS. ^/u#/w<^e 

-<v/US. 7x=/l/*;W^/C/l/S, S7;7;£=/U7J/Uy<-^--f /US, sT-^^^vujfr/u/^-sE-^/u 
i^^^(f?)tl5 0 ) . ^/U:7 r ^r-f/uS (»tt<t±^itl~3 0, «fc!9$f£b< 

N v?^ ^/U;*/U:7 r^e^T /VS, ~7 xl=^j\s^J\s-7 7^^S> v ? 7x=/^^7 7 ; &'('^ 
„ v 5 ^^f L /l-^/l'7 7 ; e^/US^if^^f ?)^?>o ) . 7^^/v*/v#=/vl (£?*b< 

;?)-^/US. ytn^M, 7 «7 D^/USftirri^ff b*L5o ) , 7 U -/^/Vt^/US ( 
^L<ttMt6~3 0, «fc U< fi^miSc6~ 1 5-r-fe5. ^J^lHT, -O^-C/u 

S. t7 h'T^l^W^lffj^S. ) . 7^*^^^*=^! (St U< te£*c^ii£ 1 ~ 
3 0. iD^U<}±^i^i~i 5-Cfe5= #tJx.fc£, p< ^ >-;*/U^ — /US. ^^/U 
^—/uS^if/o^i^f ) . 7y-;^/^=/H (S* U < tec*?^ 6 ~ 3 0 , «t 

^tt<li^Ii6~l5t^5. #'J;tk£. -O-if :^/u^ — /US, p— h/ua^^/u 

l - t7^ uy^/v*^vS^^i(f bti?». ) , 7^^^'>*/^=/H 

(s * u < nmmm 1 ~ 3 o , xy> s* u < i±mmm 1 ~ 1 5 -efcSo ^Jx.^. * 1- ^-^ 

;27yu#=/uS. ^. h 3rV>t7/u#— /uS. 7 F^v/*y^-;H^il^ [f ^ti5o ) . T 

y — /U^-dri/^/U-T^^yUS (St U < f±£*f!tifc 6 ~ 3 O . <fc K> St U < ttjgft^lR 6 ~ 1 5 
t&5 0 ffl7Ll-£Z7^. 7 ^r->>!7/U^ — /US. 1 — "7" 7 h = 3 T->^7 /^ = /Ul^ if^^^ tL5 

o ) , 7-/u=3f-/u>t7/U7K—/u^-^->S (St U < l ~ 3 O . J: K> St U < \~5-&<MWi 

l~15-Cfc?> 0 ^Jxfi. Tirh^r^S. 7"a t°^-=/U^-af--^S. Zff- a /U^-^r ->S>fe 
^^s^^b^t^o ) . T y — yu^7/U7}?^/u^-dr->s (St U< f45*cl^6 ~ 3 0. «fc<9S 
SL<}«t6~l 5t"fc5o #'J X. >- W /u^- =*r ->S . i-t7h>f;vt^S4 

^^S^^b^^o ) . r>U^vS (^KttMil-SO, <fc 9 St U< 1 
~1 #'J;tt:£. * h*V*/l'#^7'; KS, 7x/^'7*/^77 5 FS. 

;>7 5 y 7 5 if -J s *ff b ) > 17 W KS (St U < te^Hifc 1 ~ 3 

O. iD»iL<fi«**l-15tfc5. #'J;tfc£. ^W5;*/nS^75KI, v> 
^f/V7 5;*^*77^ KS, -77i=;V7^y*^*>7$ KKJfeif* s *»f fettio 

o P< h ->y&/U7j<=i/U^-^-v'S. 7x 7 =¥->#/U/}<^/U;^^->S7£ t*/6 s ^frf btt 

5, ) if 5 r £ ^ 5 -e# So tf-Cfc. T/u^/vS. 7" y — /US. T/U=3ar->g N r 

y — /U^^rv'StfSSt U< . *i#^St U< teT/U3r yi^S. 7" y -/HtfcS. 
[0 0 9 5] 

— $&xt (A) "C^ & *l 3 fl^lfc Uv^JJOarfi/^iSB^*^^. St L-< te-T >-7 

mf&WotpCDO . 1 ~8 Of£ft%, ^ b L < tt 1 ~ 5 O ft%T*fe 5„ 

[ O O 9 6 ] 

N, N' V^^/U^^l 

r ^/u|j<^ 
a^/u^f?f 

7" h ^a^/U£j<^& 

$ ^v* D7yy 
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^t^f^*^*MJ7 5 K (HM PA) 

2 — ^^VU— 2 - ^t/y >- 

2 — m^yu— 2 — ^^f-iJ-y y > 

^h^t Ka-2-t°y 5 K> 

y y =i — r> y yU 

t y ^ h-r >- 

1 — y ^-/vt y^ h-r > 

5, 5 — v^^A-b: y>- h-f >- 
5 - t tfls h-T 
~T =7 1/ h > 

# 7 y — /i- 

4—7 ^-/v f> "7 y — yi" 
5, Kni?7 

l, 3 — f/u/<;ufy- /uife 
-yy ^;u^-^t 5: K 

3/^7^; k 

7-7/1/7 5 K 

2 -^^-t>-y y k>- 

3-7 ^/i — 2 — ^-^-9-y yv'/y 

2, 

[0 0 9 7] 

y y — yK ^y7— yK /p/V-zV, ^y^n/V-A', zffS—sl'* ^Vzf&J—J^ 

. s e c -yy 7 — yK t-y^y— y^. /w -^-7-7— yK =^7 

— yK ^vi/yu-Tyi-^— yi-) . #-fffiTy^ = — y^ (#'Jx.Wu ^uy^jj =i— yK -y^^ 
uy^'!)p-/K hyx^iyy^!)3-/i/, zK V u^y' y =3 — y o t° u >- if V 

— yw v'/Dfyy/y /'of yy^y^-zK /'fyy/y^-zK 

•y-viy^-— yi^ N ^<>-y ^y^— yw ^ytyy, ^-^-y-^ h y yw ft^vy =■-/!- 

) % yy y ^r— yu^f^fls: (#iJxJi. y =3— yl^7 7 ^/l^x: — r/K y>^y 

=1— yl^ y rc^;i/ni-Tyy v xf uy^'y n— yi^y y'^yl'm— ^yW -yxf i/y^'/v^ 
— yi/^E- 7 y ^yi^oc— ^VK i/xfyy^y 7f-/Ux-r;K /nfyy^'y 3 

— yi^^e 7 y ^y>o_— v^yK t° i/y^ y xt — yi^ 7 ^f-yux- -77°Pk°yyyi 
n-^y^fyUx-^V^ h y x^yy^/yn-yi/^y y(^yx-r/y, xf yy^y 
n-^i/Tirr- K uvyyi/xi— yi^7 y ^i/x-r^7-fer- K MJxf-yy 

y y =i — ywe 7 7 fyux- r/l', h y =r.^~ Ul/if y =1 — yU^t 7 ai^/Ucr.— rc^u;x 

y y =1— yu^7 7i=;n- tViTj . T ^ > (0U&fc£. x^y- yi-7 ^ >\ -7x^ y -/u 

7$y, h yx^y-;u7^;y, N-yfyy^^y-^^y, n — n^y^y^y 7 — 

/U7 $ 7, ^E-yu* y >\ N-x^^*y y, xf yy-^^y, u>M)7S 
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^ 2 — fc°tn y KV, N-t*=/V-2-foy KV, 2-^t/!JKy 1, 3- 

=f-/\s— 2 — < 5 ^*y* y i// y, Tir h~ hV /K 7 s - ir h y) jo^t* "bix-So . (tufE 
[0 0 9 8] 

— ,K */VA7 ? K, N, N - i^^ f ;v$;^7 5 K»^li»^i5 i o o !3 , 

mb^i^v^x^^75s 1 o o°ci^±.(D7Mm^mmMcom^^ >-?^a<d i o®*%w 

U< fflu^bix-S^^^ l 0 0°C^Jb<^7)<^fQte^$S^£iJ^ ±.m\ct>u Z.X N 

[0 0 9 9] 

*36^<7?i' y^tcfi. HiJfS*^ 9i Z> zf 9 s^JfeJN-t £ fcl^^/i^* 7— <D\m&.&^rZ>fc 

[ 0 1 0 0] 

m/6^b 5 0 0 n m^feS^xp — ^^-^r $ tc^/i < £: t> 1 ft-a^i^ r. U< , 

•^Wciot^rL- h 7/1^* u — CD 77 ^7 — s^z? t Pgfgco "9 t5« i: t,}-rp)-hi-2)o 
[0101] 

^ip-Mtun f a if /J y ^ y y ^)*^ 1 1 t 7 s y , -r-y v—^m, t 

~y^M, t7/ayg, t°y Ky^ Hfl£Ji^?£'l*^ ^ yy-fk-^^^l^^-r-5 7' V — ^fc 

u< ^ri)^7y'M ; #uxji# •7 7 c y y tfj&ft t ^xmmmtzvt* ^ui^it^-mm^ 
iftfs#>»3, z.nsxw-<n%knmk u-cti^y a y&^h = • x f d r^y 

-yy^Hsh 7^ y i^y yMf Sr#(f 5 r i: ^tt 5, rtib^Mtt, ^d*7*7(D 

— §P^^g|ux^jat>X^('ain— ^rMi - ^ t> go 7? "C t> «t < „ -?:<7)^-^co^7 <7 y^ — 7J^ 

UrisyzTAsli y ^JS^. 7y^x7A<D«t5^«ffi©*^yT*fcoT'bJ;v^L, t° y -y 

[0102] 

-e-g y^^JN-t Ltli^ fa[^->^yy7"^^tT7x7-;^ "7-^ h— T 
xi y yi^t57y — /K> U< fi^^ y /i/7« ; ^'J^«^ -y^°y y^^i Ltk" 
7 y a y m, t° 9 y a h 'J 7 i/— yHBI ^ ^"f 57^f V »4 ; i^J x. «T y — 'J 7* ^ ^ 
N ^^V^Ptkn, ^a-y7xyM, ^-^V y— ;^%kmcD£ ote^^i/^m ; ^7x=/> 

*#ls%£Pt. h'j 7xx;P^;?yM. df-ir-y^y^^l-^ct 5 17-^^4, ^Jx. 

fi-T-^h^yy^x T'yh^^yy, 7y F7t°y Ky^^i^i^/^M^ ^J*.»J 
77 77^- ^^^-yfiT/^TJ y^kJR-^. 7y*x>7i.©j: j^iiro^ftytfcott) 

«t^U fy-7=9A, 4iSi7y ; tx 7Al©i 5'iW»©*f : tytfibo-C'bJ:< , $ 
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[0103] 



[0 1 0 4] 

jfcTc, ifti£!fe$h i£t££fe£h ^JBJfeNsh i&S'ttSfe**, KJc£?'l45fe3|sf«P^7K^14ife^Sr^-r 

C . I . ^"V HM^yK2, 4. 9. 2 3, 26. 3 1, 39, 62. 63. 72. 
75. 76, 79. 80. 81. 83. 84. 89. 92. 95 

. 218. 21. 223. 
241. 242. 243. 
. 9. 47, 48. 51. 



4. 207, 211. 212. 214 
. 227. 232. 233. 240. 

98. 100. 101 

h^xo- 8. 9 

. 44. 50. 53. 58. 
. 106. 108. 109. 



C. I . 

. 9 5. 



. 111. 173. 18 
224. 225. 226 
2 4 7 
6 6 . 



C 
9 



I . 
. 4 1 
10 0 
16 3 

I . 
. 7 7 



. 11. 12. 27. 28 
59. 68. 86. 87. 
110, 130, 132, 



9 0, 93, 94 



, 2 9, 3 3, 3 5, 3 
93, 95, 96. 98 
142. 144. 161 



C. 

6 . 

1 . 
9 . 
5 . 
0 . 
C. 

7 7 . 

2 1 . 
C. I . 
.118 
.254 
.337 
C. I . 

C 

5 0 

6 9 
2 7 
C. 



U 7 Y -7VU— 1 . 10 
78. 80. 84. 86. 
156. 158. 159. 160. 
200. 201, 202, 203, 
229, 236, 237, 244, 
280, 288. 289. 291 
I . i^V Y 7=7 y 7 9 . 17 

. 80. 91. 94. 97. 108 
. 122. 125. 132. 146 

7 is y K 1^ y K 3 5 , 4 2. 

119. 127. 128. 131 
257. 261. 263. 266 
361. 396. 397 
7 i/ y K^-f tl/7h5, 3 4, 
I. 7v-y Mxd-i 7, 19. 
. 61. 64. 76. 79. 110. 
. 174. 190. 195. 



. 15. 22. 25. 55 
87. 90. 98. 106 
. 168. 189. 192 
. 207. 211. 213 
. 248. 249. 251 



6 7. 68, 71 
1 0 8, 1 0 9, 



19 3 
2 14 
2 5 2 



19 4 
2 18 
2 6 4 



, 7 

1 5 

1 9 

2 2 
2 7 



19, 22 
112, 1 



. 3 2, 51 
13, 114 



. 154, 166, 168 
52, 57. 62. 80. 
14 3. 
2 8 9. 



. 5 6. 62 
. 117. 1 
. 17 3. 1 
8 2. Ill 
151. 154, 158 
299. 301. 305 



.69, 
18. 1 
9 9 

,114 
. 2 4 9 
.336 



19 6. 



. 43. 47. 48. 90 
23. 25. 39. 40. 
127. 1 35. 143. 
197. 199. 218. 



. 10 3. 
4 2. 44 
15 1. 1 
2 19. 222 



12 6 
.49. 
5 9. 1 



I 



2 5 



7is y Y7J^— 9 . 
, 92. 106. 112. 113. 
5. 181. 205, 207. 
0. 264. 271. 277. 
C. I . 7is y b*7°7 y 7 7 



v 4 0 
12 0 



4 1. 6 2. 
12 7: 1 , 
220, 221, 230. 
278. 279. 280. 



24. 29, 48, 52: 
C. I. U7^f^7>7K3, 13. 17, 19, 21, 22, 
35, 37, 40, 41, 43, 45, 49, 55 



7 2. 76, 78 

1 2 9, 1 3 8, 

2 3 2, 2 4 7, 
2 8 8, 2 9 0, 
: 1 , 17 2 

2 3 , 



, 8 0, 

14 3, 

2 5 8 , 

3 2 6 



8(2 

1 7 

2 6 



2 4, 2 9, 
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C. I. UT^T^^^^yM, 3. 4. 5. 6. 7. 8. 9. 16, 17, 2 
2 . 2* 3, 24. 26. 27, 33, 34 

C . I . !i7^T^ io-2, 3, 13, 14, 15, 17, 18, 23, 24, 
25, 26, 27, 29, 35. 37, 41, 42 

C . I . 1)7^T^ ^ zfA 2. 3. 5, 8, 10. 13. 14. 15. 17. 18. 

19. 21. 25. 26. 27. 28. 29, 38 

C. I. !J7^T^/7-^4, 5. 8. 14. 21. 23. 26. 31. 32. 3 
4 

C . I . is y ? Is y K 1 2 , 13. 14. 15. 18. 22. 23. 24. 25. 

27. 29. 35. 36. 38. 39. 45. 46 

C. I. is-y Hr\si? Y 1 , 2. 3. 7. 10. 15. 16. 20. 21. 2 

5. 27. 2 8. 35. 37. 39. 40. 48 

C. I. ->y ^^xn- 1 . 2. 4. 11. 13. 14. 15. 19, 21, 23 

, 24. 25. 28. 29. 32. 36. 39. 40 

C . I . -> y ? -J A 1. 3. 5. 7. 9. 22. 26. 41. 45. 46. 47 

.54.57.60,62.65.66.69.71 
C. I. ->s> 9 if =7 y 9 8 . m&m-fh1XZ> 0 

[0105] 

n-CV^^^qO^O^flJffl-t:^ M(ClLTtt*7—l'>T7^^ (The Soc 
iety of Dyers and Colour ists IB)* ^WT^f)nRM^\r^% 
J 0 ;£M$*^t1&^JI (1 9 8 9^fU) . rftiffM^rJ^fflSWj CMCttDS (1 9 8 6^ 
fU) . rpp^lj^ ^Jc&ffi J CMCfcfcDS (1 9 8 4^fU) . W. He r b s t , K. 
H u n g e r ^t^J}- «fc<5Industrial Organic Pigments ( 
VCH Verlagsgesellschaft. 1993 ^fU) ^/O^fo^o M?W-&)\^ 

^mmm-^tey^mm (7yv-«, ^gttT-i/M**. ffi-g-ry^, =^w— i> 

M4©C. I. Pigment. Yellow 34, 37, 4 2, 5 3 4i?, 
^^IS^^O C. I. Pigment Red 101, 1 0 8 & if , "ml&M'&cCD C 

I. Pigment. Blue 27, 29, 1 7 : 1 & if . M^M^(D C . 
I. Pigment. Black 7 , ^y h^i\ £ ^.M^O C . I . P 

igment White 4, 6, 18, 2 14 if ^r^-f 5 ri^t#?, 0 
[ 0 1 O 6 ] 

M£h T IS h7*r / l/ZkCD-f >-^>- h u >-M*4 (7c i: X-KfC . I . Pigment 
Blue 6 0 4if) , h ^ 7 U t 

< . ^{-^c? ci->T = ^I13|Sf LA^!]£ UTte. C. I. Pigment. Bl 

uel5: 1. PI15 : 2, Rl5 : 3, |r] 1 5 : 4 . |U 1 5 : .6 ft ^(Om^ 9 o ->T — 
^ ^; ^ o D^V^U-tS^^b^y^ o->T = ^. 7/^7A7^o->7 = >t'Wi 
f*F 8 6 0 4 7 5 -^dfEiScOig^. C. I . Pigment Blue 16 -*?*> £>«S 
^^^7^d->T — >\ ^-L^l^Z n, Ni. T i T?fe57^ p ->7 = y*^ ^"Ctj^f 
* UV^CDfiC. I. Pigment. Blue 1 5 : 3 , [5] 1 5 : 4 , T/W 5 — 
t7i l 7^PV'7xy) 
[0 10 7] 

5^/iV>U*?fero«3N-e»^. 7^ (£r* UV^Jt UTf*. C. I. P i gmen t 
Red 3, |W] 5 . IHll. [W] 2 2 , |p] 3 8 . PI 4 8 : 1. PJ 4 8 : 2. |r) 4 8 : 3. 
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|p] 4 8 : 4 , |W)49 : 1. 1^52 : 1, IH 5 3 : 1, |BJ 5 7 : 1, |W)63 : 2 , |W) 1 4 4 
, |pj 1 4 6 , m 1 8 4) ft if, ^"Ctj^f* LV^fcOttC. I. Pigment. Re 
d 57 : 1. mi46 % PI18 4) , ? V UW^iJir ttttC. 

I. Pigment Red 122, 1^192, [^12 0 2, P12 0 7, 0 C 

I. Pigment Violet 19, 15142, ft^T? t>£?^ Ll- ^ <£> fit C . 

I. Pigment Red 122), Jfefcfttt 1^— ^M^^CO hUTU — 

UV^'Ji: tTli^tyry^^C. I. Pigment Red 

81:1, C. I. Pigment Violet 1,|5]2,[p33,|W)27,[W] 
3 9), ^^rt^vM (#l);Lfc£C. I. Pigment Violet 23 
, Wi 3 7) , i^-ir h o k°D-/^M^ (^iJx.«*C. I. Pigment Red 

2 5 4) , *<)) (^!lx.fiC. I. Pigment Violet 29) 

, 7y h^^y (#'J*LfifC. I. Pigment Violet 5:1, 

W] 3 1 , m 3 3) , T-yf^f ^V"=£?k (#'JxJiC. I. Pigment Red 38 

, [^8 8) ^m^\^< ffl^bti^o 

[ 0 1 O 8 ) 

n&mnk tttt, ry*»r t^^ji Ltii^/7yM^©c. i. p i g 

ment Yellow 1, 3, 74, 98, Z?* T ^/MOC . I . P 
igment Yellow 12, 13, 14, 16, 17, 83, U-^T 
y'^CDC. I. Pigment. Yellow 93, 94, 95, 128, 
15 5, -<>-XV ^ V y' a y^OC I. Pigment Yellow 120 
151, 154, 156, 1 8 0/i if, ft73>X^£?lfe LV^<^te^>-^^^ 

t LtttC. I. Pigment Yellow 109, 110, 137, 
13 9$: if) , =¥7 7^oy^ (^tLl/^Ji L-CI4C. I. Pigment Y 
e 1 1 o w 1 3 8 ft if) . -7?'*ZS V a (#'J*lM:C. I . Pigment. 

Yellow 2 4ft if) U < ffl^ <b *t£ 0 

[ 0 1 O 9 ] 

mmnt L,xte. mrnmm u< nmt i^xim— -mis-?^ -y* , v) *? 

r CDfdl, ^" U Iz-Jm^ (C. I. Pigment Orange 13, 1 6 ft if 
) (C. I. Pigment. Green 7ft if) ^Sffl It t> £ V\ 

[OllO] 

JS$iX7bM*4-e^ J:v^ 0 ^ffi^JS^^-^^fi, t)ia^ 17 y y ^ S => - h f § ^fe, # 

*y-f y->7^- k ^x^—^^^^c^^v^/i'ftif) 

A2T PPJ&U-f ^^fWJ (CMCttDiS 1 9 8 4) 

A3T mmmm-fcm&ffi (cmc tiiifc 1 9 8 6) 

A 4 ▼ Mmt&i* 5, 554, 7 3 9f, |5)5, 571, 3 1 1 

A 5 ▼ 4^13^9 — 151342 Pl 0-1 4 006 5f, [W]10 — 2 9 2 1 4 3^ 

, |r) 1 1 — 1 6 6 1 4 5? 

_hteA 4 ▼(D^H^f^^ffiiic^^fc^Ty'— ^-Al^^r^ — # V^'^ y y ^f^ffl ^-ti- 
[01 1 1 ] 
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mttwm&m^^&z- k&x*%z> 0 ^nm<DMt ^xn<&mw-3 - 6 9 9 4 9-^-. bw-nwf 

5 4 9 4 8 6^lcSB*rot©^f5ri:^-C#5. SHBtffiJSrteffl-r 

^^w<d^ iz&mx~$ &mn<vm.m±. ^fcs-eo. 0 1 ~ 1 o M m©^Bx*fe5r 

ir^^?*b<. 0. O 5~1 MmTfcSri^gl^f t^o 

Jfcm&ffil (CMCtBE 1 9 8 6) IdfStt^feSo 
[0112] 

[0113] 
[ O 1 1 4 ] 

[0115] 

#EfStt^IOtW*ti^ V ^ (^^ t T O . OO l~2 0fl%, $f*t<iiO. 0 0 5 — 

iofI% U< fio . oi~5fiTfe5„ 

[0116] 

-y-y — ^y^7^3-^) . ^H^TVUs— /HS5 O0iJx.fif x xf-i/y^y a-yK 

^a^^o^-— yv 1 ^- /K ^y -fe y >\ ^3f--y->- h y yw x ^^v^y => 
— yw) » ^y == — sumMfc (#'JxJi. xf yy^-y 3-/^;yf/vx-f/K ^=f-u^- 
^ y 3 -/i/^E- y xt^x-f/i', L'y/U =»— yw^e- y ^^yu-zn— 7;>> u>-y 
zu=i— yix^e y y i/xf i/y^y 3-;v^ /7'f/vx-f/W /nf yy^ 
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i/y^'y =i—;u^ey =3- j\s=s^—j- M)xf i/y^y 3-/^/xf;yx-T/K =^^- 
7> y, h'jif i/>ff7$y ^yxf-yy^ $y, f h7^f/^otVy^7? 

is) isjit^-eofdiwffitgfe^at (#d;U2\ *m7~; f\ n, N-v ! yf^/uA7? h\ 

N, N— ^yf/V7t h7 5 K, *?*?-A'aA'&^is h\ 2 — t°P U 

N — ^^yl — 2-k"n!J f*y, N-t-'x/I/-2-t°ciy Ky, 2-t^t/'J 1, 

[0117] 

-y^D^^-y^y^y-b, v>— 2 — :^5vw^ ^->/>:7^ K 7^/1^:7 ^ u— h . tr 

^ (2, 4 -v 5 — t e r t — 7 %As°y=.=.M ^^7*1/- K (l> 1-v^fvV 

j.— K h y 7x^yi/*y7i- h x h y ^ i/vvi-*;* -7 ^— b „ 2 — x^/^^-y^^ 
7x=/v*7s7i-h, v ? ^-^5'^ ; f/i'*x7x- h y y^ D^y/u*^7i- 

K h V — 2 — api>-/ix7}s^77 hy K^-^/v*^ 7 ^— b „ -^-2—^^ 

^O-V^— K 2, 4-v ! 7DP-iy/x-h, Kfi/^y/x- K 2 — x.^vW—=Jr 
vvl — p-t Kn^^yy*x-h) % TU'S (#'Jx.»\ N, N-^^Kf'*y7 
5 K> N, N-'7xf/V7 7'J/U7 5 K) % 7/1- =■ fc (i 7 x / -/l^i W^^T 

7 y /V7/V3 — /V N 2, 4— V s — t. e r t - 7 5^7x 7-/^if) . flaftfr^^y^/Ml 

^ 2 — ^^-^v-^v-vK ^xygEMJ7'fyy -yx^/v7if y- h , -<y7r7^V7^ 

7*— K hy^WM/-f) . 7=y>ff>*{* (N , N-^/tVI— 2 h=¥~> 
-5-t. e r t -3-1? =f-j\s7=-V if) . ±&HHfc^7 7 -f ^ (Sitfi 1 0 %~ 8 

0 ^ ^m) . hyy x/^m^^^^m (#j*.fif* by * b y , 

Kt^'V/W <y-fef >\ -yV 77°Dt>t7^ yy, 7x7- /i-^S (-^y^ifi. 2, 4— v 5 — t. 
e r t-7 5;l/7xy-;K 4 - Kf v'^ :3 r'y 7 x 7 4 — Kfy/^^rV*/^ 

— j\s-7 rr. y — /W 4— ( 4 — KT^v'^^-^-iy^ 7 x— ;V7-/l/*x /l/) — /V) x 77/1^ 

y^Sl (^iJ^Lfi, 2 — (2, 4-7-te r t-75^7iMyS^ 

y ^ yf a y . 7^^yy|?i (#lxJ3\ -^-2 (x^/^ =ar->/W y ^7 

1 ~ 3<g*. u< f*o. oi~i. o^ft-e^ffl-e# -5o 

-hiv ; 7'f/l'7^U'-h, h!)t^f/V*^7x-hi:v ! ( 2 — cr.'^/W^dp-i^/l') 

>r— h , -J^f^jx^-y ? is— b t y (n - t. - 7'^^7 ^ y ^7 5 k) 3 -e-t^ffl it t> <t 

[0118] 

^Wm^^<^'^^^"V*«^!J^tt^lB^I 4 i : ^2, 3 2 2, 0 2 7#, ^12, 5 3 3, 5 1 
4 mm 2. 7 7 2, 1 6 3f, 153312, 8 3 5, 5 7 9f, ID^I 3 , 5 9 4, 1 7 1 
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** IDJS3, 6 7 6, I37f, fflM3, 6 8 9, 2 7 1f, IHM 3 , 7 0 0, 4 5 4t 
, Pl»3, 7 4 8, 1 4 lf, IS3S5 3, 7 6 4, 3 3 6^ H# 3 , 7 6 5, 8 9 7f, 
P^3, 9 12, 5l5f> m%$3, 9 3 6, 3 0 3f, IrIj&4, 0 0 4, 9 2 8f, ID 
K54, 0 8 0, 2 0 9f, m%$4, 127, 4 13f> I^H?4, 1 9 3, 8 0 2^, 
4, 207, 3 9 3f, Ir)S£4, 2 2 0, 7 1 1^ |S]^4, 2 3 9, 8 5 1f, 1^4 
, 2 7 8, 7 5 7f 4 (SJ|g4, 3 5 3, 9 7 9f, ^4, 3 6 3, 8 7 3f, ^4, 
4 3 0, 4 2 1 t. Ir|»4, 4 3 0, 4 2 2#, ^4, 4 6 4, 4 6 4f> W\W> 4 , 4 
83, 9 18f, |W)^4, 5 4 0, 6 5 7f, |Wj^4, 6 8 4, 6 0 6^, 4, 72 

8, 5 9 9f, IrISM, 7 4 5, O 4 9 t, P|g4, 9 3 5, 3 2 1^, mm 5 , 013 
, 6 3 9f, gfcl+MW^ 2 7 6, 3 1 9Af, mm 2 8 6, 2 5 3Af, l^fg 2 8 9, 8 
2 0A^ ^3 0 9, 1 5 8Af, |p]^ 3 0 9 , 1 5 9Af, l^^3 0 9, 1 6 0Af 
% W\f£ 5 0 9, 3 1 1 At. P1K5 5 1 0, 5 7 6 A t> J^^fT^? 147, 0 0 9 t. Ir) 
|1 5 7, 1 4 7 t. IrI^I 1 5 9, 5 7 3f, Ir]^ 2 2 5, 2 4 0 At, 3S@45Bf ^ 2 , 
091, 1 2 4 At. Wmm4 8-4 7 3 3 5f, ^5 0- 2 6 5 3 0f, Ir) 5 1 — 2 5 
13 3f, |^ 5 1 - 2 6 O 3 6 05 1 - 2 7 9 2 It, |^5 1-2 7 9 2 2#, IrI 5 
l-1 4 9 0 2 8t Ir) 5 2 — 468 1 6 t. ^5 3- 1 5 2 0^ ^5 3- 1 5 2 It 
. B5 3-1 5 1 2 7f, ^5 3- 1 4 6 6 2 2t, Ir] 5 4 — 9 1 325 t, |5] 5 4 - 1 
06228 t. Ir) 5 4 - 1 1 8 2 4 6t, (^55-59464 p]5 6-6 4 3 3 3t 
„ ^15 6- 8 1 8 3 R|5 9-2 0 4 04 1t, P6 1-8 4 6 4 1f, IrI 6 2 - 1 

1 8 3 4 5t me 2 — 247364 t. Ir] 6 3 — 167357 t, |r)63 — 21474 
4t, ^6 3-3 0 1 941^ |W)64 — 9 4 5 2 t. 1^)64-9454 t. Ir) 6 4 - 6 
8 7 4 5 t, ^M 1 ^ 1-1 0 1 54 3*, |l-1 0 24 54t P2-7 9 2t, IrI 2 
-4 2 3 9f, ^2-4 3 5 4 It, |p]4-29237t> ^4-3 0 1 6 5t, Ir! 4 - 

2 3 2 9 4 6t ^14- 3 4 6 3 3 8 t^t'tet^tlTV^o 

±.f£,mm&&mmm*. ift^Mi^t, M*tbT?o. 01 — 3. o^sf*. »^u<w 

o. oi~i. 0^4-CMlEffl-f-^o 

[01 19] 

M^mmmt lt«, ^±-e#&,sj£j 3 o°c^jli 5 ot^ToMit'fes. ^j^fi^ 

pf/UT^n-/!/, n — ^f/U7/l'='- 7K -fe: y — -J^f-J^T^^ ~— , <7" b >H 

Kd77>, v^^iJ-v) m-tf-WS. U< ^V^b^^tf*. rtUc&S^^ns fc^'Cfift'^o 
[0 1 2 0] 

[0121] 

/K y ^-=3f-->^^ u^Tyv^/u^ — tVK *K y uy7;w^^7 y 71^;=.— tvk 
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*7c, 7t f l^y^^ !J Vxf uyt=Sr V K^BMIt'fc 5SURFYNO 
LS (Ai rProduc ts&Chemi c a 1 s*±) t>£f 3; L- < JlV^ bttSo 3:7c. 

teipJ^t^S S(-, ^H^Bg 59-157, 636 -^<7}|g (37) ~ (38) V 

y-—^- . ^ ^ □ — — N o. 308119 (1 9 8 9¥) I5*cCO J"j!.®?g'l4£lJ £ Lt 

[0122] 

4<y u^^-^ri^-r f\ ^yr^y;^ ^yr^y/i'T? K^rii^w^t^ 

^7^ y ywgftm -rv^giL ^ ^ ^ y /^Wt=^^y^^M, tr— /w^^^vi^i. 7^'J/V7? K 

y ^mcom^-^x vm^nztfy t-— /v^^y ^ x 7Ky^;*^/K #y7? h\ # 

y ut\ #y # — sj?^— h^tfffltsr t tfs-c# So m^w^y^-tt-sos - 

[0123] 

*£^-C#f3: U< (±1 // mJ£i.T. i U< ii5 — 1 00 nm-CfcS 0 

755 o . 1 — 1 »c ft -5 J: 5 l^Szk-C**? LT, m^cD-f^^l^msa'J^ (#'J *ifi 

N ^^Ph7y^uPA (Bmm (#0 M) ) -c^atcsy^-e# So kj-> if— k 

V N o 

^i^tSj*^^ fi^^{*f<-eS^^tt «3 , ^^-co^^lcfeVNT. fiasco 

tti^- co m& ic ^ w^^owi ^ m c t co cofctf n ^fc^ co ggftfti -e*J o 7c t> CO T? £ o f£ 

1 9-<— ^{ctem^foSo 

[ 0 1 2 4] 

^ 1 OiUl^T. l u mSA-Lcom^-*: 1 0 0 0i^T(c:?Px.5 - i75SS^"e*5So 

[0125] 
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^H^^v^^if— fi. *S4#rF4 5 3 3 2 5 4f, ^MW- 6 - 4 7 2 6 4 -^g^f^fflft 

Mt^fEil!££n-TV^/o^ ma£<^=g?^£ LTte. =f— V ZsHs l *i?1-<<*f— (A. P. V 

GAUL I N INC. ) » -v^^D7/W^Vf- (M I CROF LU I DEX IN 

c. ) » Tyuf-rWif— (ft^tt^^y v->y) ^*«fe-5o 

*/c. ift*fM£/.£o-OfcSWI : 5 7 2 0 5 5 1 -£-t£?E<£ $ tlX £ J; 5 ft. jliflSJE^* y h 

Z>o ^(DmMJZ^^'yhffi&m^^t^UkmW&mtl.X. DeBEE2 000 (BEE 
INTERNATIONAL LTD. ) £S &> €> *L £ . 
[0126] 

^ffi?U^tfc^^-efUti-^l^<75EE^)fi 5 OMP a U±.X&> 9 , L<li60MPa« 

&fatbi&w,Mmm&& : £:-$- z><o&m-^L li^ 0 {g^&^ft&i&*i-5;frfete^ft^aiKia& 

[0127] 

<C*5 S -fy^v^xy hffl^y^COPIS^fe^OV^ti, ^i¥5- 1 4 8 4 3 6f, [U 5 
-2 9 5 3 1 2^ ^17-9 7 5 4 1^ ^17-8 2 5 1 [5] 7— 1 18584 -5§-C9 

# 5. 
[0128] 

0^ -e^ b ti^c >r ^ ? * $> his^us-f y^ i^m* (vti&lfe&tt z>tz.&> 

[ 0 1 2 9] 

Af£6<j&0!i£ uftsf i/y^y =i— tru^^y =3— /k v>if yy^y =>— 

s 3t?y ^^u^i/y 3— f ^-y^y n— -y^^^^y =>— /w 2-^f/i^— 1, 

3 — ^la^V'i?^-— /K 1, 2, h!J^— /K Ti? f y =< — s^M ^ffc 

3-/K^i»7^^^-f^i, 2— fo y Ky N-^^-2-t°n y Ky, 1, 
3— a — 2-^ $^yy^/y, n— if ./we/i^ y y-^^tiifstii. ^/i^^y 
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kx'i^T t> i ^ u 2 saif ^ it t i i\ ^nh<D^tmmitm^ is* 1 0 — 5 

[0130] 

^sr^m^o m^fi-r >^ ^ io~3 oMayo-aWi-^t^jt^-^^j^fc'f, 

v\ 

[0131] 

1 8 5 6 7 7 -5§-^$g. |W]61-190537 -^$g. 2- 7 8 2 H?] 5 - 1 
9 7 0 7 5 -5§-<&$g. HU9-34057 ^^fg^Cfeifc £ n7c-<^ V* h V 7^-/^^^ 
„ #§3Bg4 6- 2 7 8 4 3#fli?^ 5 - 1 9 4 4 8 3 Mmm^ 3 2144 
6 3^-^(C|2«£$tl.7c-<^^7* / V^b-g^ #^Bg 48-30492 ^-^fg, 1^)5 6 
— 21141 -5§-<£:$g. 10-88106 •^-^fg^{-f5*£$ *V7b;f^^?fMb6^ . 4# 
H¥4- 2 9 8 5 0 3 -5§^fg, (H8-53427 -^4^g, Ir) 8 — 239368 -§-<£$g, IW) 
10-182621 -^-^fB. ^^^8 - 5 0 1 2 9 1 -5§-^g^Cffi*£ $ *l,7c h ^7^^ 
-ffc-g-^K U f"-f-r>< ^ ^ D— i^t-N o . 2 4 2 3 9 -^(Cffiife £ nfc-ffc^^^ 5 -* ^ 

[0132] 

^ 7,2 a — i/^r — N o . 1 7 6 4 3 COfgV I I © I J^Vt J [5]No. 15162, |p] 

No. 1 8 7 1 6 CO 6 5 OHfefBB. |W]No. 3 6 5 4 4© 5 2 7l > ^No. 30710 

5 CO 8 7 2 1, H?]No. 1 5 1 6 2 {C^l^^fc^l^Et^^fc^^^Sg 6 2 - 

2 1 5 2 7 2-^k$g<Dl 2 7I~1 3 7 M^fS«6 £ tvt^mmt^-^OCO— ffiC^J&mt^ 1 ®) 

[0133] 

DyAt'li-yyfty-i-i^K p-t KD^->$gf|fx^x^ryK l, 2 
c>-y-f yf7^/ y 3 - ^-yfcirj^rot^^if fjti^o rttbfi-f is 9 o 

. 0 2 — 5. 0 0lt%tfflt5^W*U\ 

*tc, u-cf±, #J;U^ ®M4ffiflfcifci£* ^^fiM-t- h y ^^-y'y=>— /vk 

-f^^dO. 0 2 — 5. 0 Of tV\ 
[0134] 

*mm\zmm £foz> P Hii^ijfi P hito, ^-tfe^^'te#^-^ t* co &-x?mm\^>8im-t z> r 

ir/js-c^ 2 5°c _ e©-i'y^©pH^8~i ncins§titv N 5-i^*ti/\ ph#$ 

S^Y^Tfc^^-^fi^^^^^+^^MJSTU-cy Xyw/jSfg^ "9^i~< . l l ^r^^iS £ri=bK 
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a n mmtTkm-r h v & ^ mm^m* y b^k-*- h y •> mm* v v ^mi- 

hyr>A. y 1 7 xm^- h y ^A^if<^«$m^^^-^T^^— XtK. ^ 

, hyy^to^ ^^y-^/u-^v^ m^^^yu^v^, ^^n^^/u* 

[ O 1 3 5 ] 

;fcfS!3<7}-Y y^W^IIiO. 0 1-10 S/mOtBll^fcSc ^T?^^^ LA^afflfifc 
ig^O. 0 5-5 S/m©|5llT"fe5c 

$&m* y & a. ^^7x1^-7- h y ? a. ^^tk^^ y h y ^ a. mm* v <? a 

, j^Tkm-^- h y ? a n mmy^m* v v a n yytthyi)^ v ^m 1 Tkm-7- h v 

y !>a n mm* v m^m* v *? a % ^§^^-t- t- y v-^. k y 

[ O 1 3 6] 

^^ge^CD-f ^i^^i^tt. 2 5 < Cl^^tl~2 0mPa • sT^5ri^$tV\ 

U<t4 2~l 5mPa • s T:~£> "9 N 4#{-£t* U<te2~10mPa • s T?fe?) 0 3 0 
mPa • s &m?LZ> bfZmm<&L<DJ£M : M&^'M< t£ K> „ PifU'ttfg^iSTi-^o ImPa • 

y ir y >\ -yx^ U-^^ y =3— /K MJx^y-yUT^, K>, v'rc^u^ 

>/y =1— J y^;\^=SL— ^/U^ h ])=^^-ui/W =1— /U-=E- y ^^-/U-o^— j\st£ if/5 s fc-5 

*fc. ^^fiS^iJ^^ffi tTfc iv\ *£^fSfi£iJ i: U"C«. ^'Jx.«\ t;vc- tf?y 

u<«. rf^siMt$#fj mmmnm^. 1 9 9 9<¥) $9$, xt; r^^^v>^-/ h 
7"y (9 siiffi) -wm<vffl$£W}fa ■ mmm^-i (> — ^a->— , 1 

9 9 7f) 1 6 2-1 7 4llC!Ef $tlTV^ 0 
[0137) 

mtimXiUgftHfefefc J I S(DZ 8 8 0 3 {Cf^BHcfe^fc^tb-CV^TiS. mi^p D o<D*i^W+tC-C 

fc5 0 ^^^-ettlU— mMt^M»35tVM- 1 0 OA-LltCj; 9 2 5 °C^XiPJj^: U7c 0 *i 
j£(Ds£.m-X/<^*;^%$ (Pa • s) -efcS/j5^ y s<**/^& (mPa • s) ?rffl 

[0138] 

*3SWt?ffl ^5>f O^B5S^7fi»]^ • f^6t)^®?5^)<^V^-rtbtj. 2 5 0 C^C*5V^T 2 0 
~5 OmN/m-CfcS^i:^^*U< , 2 0~4 0 m N/mt'fo S r. t d«3Et^#* 
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<tTt5o >^<Z^®3S;*7<S: 2 0 mN/mJi(T(:t5 £G£ffiH$* K*fl5^ 

£ S 0 
[0139] 

[ 0 14 0] 

Kj [ OHO ^L#. P- 69 — 90 (1977) ] fCfE«£ £ ct 5 y h 

jfe, ^^^^Tfe, *^^ffifeft <W£pib;*XX:fcl9 . £<b^> #H^3- 2 0 6 4^- 

[0141] 

y&m^ v x^^ xstfs * 3^ £ ^ . - ^ o □ — :/ <e> x* <£> 4- $j ^ u » 

[ O l 4 2 ] 

/js^- >■ ? cof±m%cfc'\± j $ > 7' v y Male. m^<D^m^^'\±^Ev^&<Dm^<DmzhkEv^'ffi 

<D-<7^o#{j£^CD^X^* U< . 2 0 — 6 Oli%tfe5 n £ tfS-f Ottttl^^tfr^P 

rrx\ ^Wm-VkJ&ft k te, l ^Eo t i to*^^ i 5 o "CWlrolS^H^^^ « 

^nfct »j ssap * ix s ai* y ^fy^^, ^BfE&tt^ij. ifeJN-^^k#j % Kt^i, ««£y 

ftifXfo 9 , r.ix^^^5§tt^c^c^#< fit* ^^^^^ijj^^-xfi'f yy-<^ffcgc^'l4£r 
SgcJ^-fkSrRaS m^^^^S-flM^'tt^^M^^^TXOtU^O^^^S-fb^-ar 

[ O 1 4 3 ] 

^^Wc^^xte^^^Sib^^^-a^r-rs r t t." 5 lfgxfcSo rr-e^^lib^i 

^{--a^ixxv^iSc^^j^-^a^ 5 5 o o o \^±.<&i-^x <7)M^^ik^m&$B-t 

*fy -v— 7t y #?y ^(D^^-WL^m^^t^m. zbiMmm 

|c *5 it 5 iii Mit^^o * *t s o 

[0144] 
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foy,, Ky, Tjfy x^uy^-^f-t^ k\ tf? y a k° u y 3r ^ K ta if <D y T A- ^ y- y 

^-^y-ft^'y^y. #-ifyy. if ^^>-^if<^^^7K^'i4^^-^> /Kyr^y/^ zKy 
N ;*^-yy— y ;i/7fs' y;^^y y- y^y^-^y ^^^if^^it* ^tb^) 0 £^>ic. 

[0145] 

tt o ~ 3 ft%, <fc <9 iff* u < o ~ 1 «*%-efo«>o 

[0146] 
[0147] 

NBKPf«Z)ft^/l/7°, GP, PGW, RMP. TMP, CTMP. CMP. CGPf 
J¥^-fi lO-2 5 0 /im, i^ftte: 1 0 — 2 5 0 g/m s 

y#yy^— , TG^uy^— , y7 h^^y^-^<D*uy^-gS('J:i9TOb^a 

;«^Xfi3i^{£> U~Oi. iS]®£r7K y ^i-yyy y (#|, ^Uifi^y *Ky;*^yy, 
y ^7"y*3j:U ? -^nfe.(D='^' y -e— ) -^sKy yy^- y y y u — ht7 5 h U/c 

[0148] 

y N if^-^-r ^t^^y y^, ^^TJ/yyy^, -^-fb^^y. sf^bMlSs ^^fE$^ 
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tO 1 4 9 J 

|5] 1 0 — 1 19423. |W]10— 1 57277. IrJIO — 217601. [5] 1 1 — 3 4 8 
4 0 9. %rm 2001 — 138621. |S]2000 — 4340 1* ID2000-2 1 12 
35. H2 0 0 0 - 309157. [^12001 — 96897. ^12 0 0 1 - 1 3 8 6 2 7 
% qfeffl SJZ 1 1-91242. |p)8-2087. (r) 8 — 2 0 9 0. 1^8-2091. 0 8- 
2093. |p)8 — 174992. 01 1 — 1 92777. 4#§l 2 0 0 1 -3 0 1 3 1 44 

[ 0 1 5 0] 

^^5/i7^. y ^xv;i/i?3 v^o7K^m'i-4^^-^^7js^(t^n^ 0 m^TM*^ 
^ ^m^^/i^2maJr'(^ffi u-rfflv^^r ^7j^-e#?) 0 7M§0ji ^:fc^-cte. m<b 

10 15 1] 
[0152] 

^ y $^^^fij t - V ^ -TT ^ . 48-28325 ^§-. 1^5 4-7 44 3 Of, 0 5 4 

- 1 2 4 7 2 6^ ^5 5 - 2 2 7 6 6^ ^5 5- 1 4 2 3 3 9f, P6 0-2 3.8 5 
0-^-. 0 6 0 — 2385 1-^-. p]6 0- 2 3 8 5 2^ 0 6 0 — 2 3 8 5 3^, 0 6 0 — 
57836-^-. P60-60643f, 0 6 0 — 1 1 8834 -*§-. 06O— 122940 
^16 0-1 2 2 94 1^ 060— 1 22942 -5§-. ^16 0-2 3 5 1 3 4^ 4#§fi 

?1 - 1 6 1 2 3 6 ^-O^-^fg. ^ffl^f^ 2 4 8 4 4 3 0f, ^2 5 4 8 5 6 4f, 0 3 
1 4 8 0 6 1-3% 03309690 -*§-. |Sl4115124t, [^4 1 24 3 8 6f, 0 4 
1 93800-^-. |S|4 2 7 3 8 5 3f, 04282305 -*§-. 04 4 5 0 2 2 4 -^-^^BJ! 

^B : 6i-f2«<;7j5fc2) 0 it^M^F 1 — 161236 2 12 — 215 Hl-fB*t<£>^ 'J — 

[01 53] 

7jSM*UV\ c\cD=t ? tet>?-3r^mm t UTte. ^? y T $ K*K y T 5 is^- t°i7 t K V 
>\ ^fya-f 7^ v't; f/i/ v>7 U y^e = !) a ^ n 7 

J±. ^^^JSc^lIW^c^j-U-C 1 ~ 1 5fi%^^ U< . ^3~10fi%t 

[0154] 



(42) 



JP 2004-115702 A 2004.4.15 



^^^mk^-m, 7)<.mvzi-&mm.. ^m&mit&m, ^m^fw^fctf* bti^o 

ZLtbh^Mfc&Jteik^yvWt U"Cte. ¥fM¥- 1 0-1 8 2 6 2 1f, mm 2 0 0 1 -2 6 

05 19*, mm 2 0 0 0-2 6 0 5 1 9^ #4^4-3 4 9 5 3f, 4#4^4-3 4 

5 13f, - 34 5 1 2f, mmW- ll-l 7 0 6 8 6f, *RfMBB 6 0-6 7 1 

9 0f, mm^¥- 7-2 7 6 8 0 8^ 4#HI 2 0 0 0-9 4 8 2 9f, mMW- 8-5 122 

5 8f, ^Hf?^ 1 1 — 32109 O-^-^^IEifeO^^^fot-f btt^o 
[0155] 

t5, JfBiSHfcW^oV^-C mmSE 62-173463 |s]6 2- 1 8 3 4 5 7 ^§-<7> 

*tjm) /os-g-^tv^c t*7y^njb^i-oV>Tij:, 7-9 0 5 3t (SB 8 ~ 1 

7flH) . 3#HIBg 6 1 -2 0 9 9 4f, 1^6 2- 1 3 5 8 2 6 -§-CDi§-^#SlCfE^^fc 2> D 
[0156] 

SMflH^iJi: U-Oi^Hfl*Pl - 1 6 1 2 3 6 f4ia© 2 2 2I> #H¥9- 2 6 3 0 3 6f, 
ij^^ip 10-1 1 9 4 2 3t, 4$Bfl 2001-310547 -^fdfem $ *lX \t if 

[0157] 
[ 0 1 5 8] 

— ^-f h, zKSMfcT'/i'? = !7-^, 7/i/5t, y -tf^^-f K Jjpyjc/^ a -y--f K 

^^i^^^->!7^. 7kMit^?*^v ^^<n&&mmmn, ^^u^s^^^y* w 

[0159] 

T/W=I _, K ^^-f^ Jj^-y$-^ik^^^i/, ^if-f^, -tf^^>\ f ;Hr 

^. 7 ^ n - Mttt ^ti^^^i^i: ttii, mmm. ^n. ^ytm&M 

[0 1 6 0] 

OV^Xfi. 4#^BS 6 2- 2 4 5 2 5 8f, |5]6 2 - 1 3 6 6 4 8f, P62-11006 
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# So . 
[0161] 

[0162] 

Tjs:^ 93 is ? y h lE^ffl-T ^9 fi, -f ^7 > hfE^^Offlj&lw^ffli-S r £ 
[0163] 

Steffi ^" 7 ^2^M. f=— A^JS, '<yy—iSttm, ^ 

iimSS (§SJbm. «*ftif) <OflUB»£»M^«^tUfclBHlU p=?AI3©#(R, 

[ O 1 6 4 ] 
[0165] 

MiiWirLTii, >\s—-7s istftf^ mm. tf—7 s —is?'ttWrmfi\-mtfc'bV!> ( 

[0166] 
[0167] 



fi, ii^T. 45SJib#C 2 0kHz i^>_h. »^L<fi40kHz^±, <fc «P U < 
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